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DISPENSING ORIFICE 
Background of the Invention 

6 1. Field of the Invention 

The present invention relates to a container that dispenses pre- 
moistened sheets. More particularly, the present invention relates to a 
container having an orifice for dispensing one pre-moistened sheet at a 
1 0 time from a stack or roll of sheets. 

2. Description of the Prior Art 

There are containers presently available for the purpose of 
1 5 dispensing or emitting a pre-moistened sheet, towelette, or wipe from either 
a continuous roll or a separately folded stack of sheets. 

Pre-moistened sheets, towelettes, or wipes are typically packaged in 
one of two types of containers, namely a canister or a box. In the canister, 

20 the sheets are wound into a continuous roll and perforated to facilitate 
separation of each sheet from the roll. Sheets are removed from the 
canister through a dispensing orifice. In the box, the sheets are individually 
folded and stacked on top of each other. Each sheet is dispensed by 
opening the lid of the box, reaching in, and removing the top sheet from the 

25 stack. 

There are inherent problems with both of these types of packages. 
With the canister, the force needed to separate a sheet from the roll is such 
that the act of dispensing a sheet is a two-hand operation, one hand to hold 
30 the canister, and one hand to pull out the sheet. With the box, a person 
can reach In with one hand and grab a sheet, but several sheets are often 
withdrawn at a time because the moisture In the sheets makes the sheets 
stick together. It is also difficult to find the leading edge of the top sheet. 
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In an attempt to resolve these dispensing problems, there have been 
some recent changes to both container designs and the way that the 
sheets are folded. One design still has the sheets perforated, but they are 
folded instead of being wound into a roll. The perforations on these wipes 
5 are somewhat easier to break than on a canister type package, so that the 
Wipes can generally be dispensed with one hand. 

A further improvement is interfolding of the sheets. Interfolding has 
been used for many years on dry products such as facial tissues. Now, it is 
10 being used with moist sheets. Interfolded sheets are easier to dispense 
than perforated sheet because interfolded sheets lack perforations. 
However, there are still problems associated with interfolded sheets. 
Often, such wipes do not dispense one at a time, especially at the bottom 
of a stack of pre-moistened sheets where each sheet holds more moisture. 

15 

Many dispensing problems for interfolded sheets can be attributed to 
the dispensing orifice. Generally, the dispensing orifices that are 
commercially available for interfolded sheets have high failure rates. One 
of the most common problems associated with these orifices is a 

20 phenomenon called "roping", wherein more than one sheet is dispensed 
through the orifice at a time. The number of sheets improperly dispensed 
per roping incident typically range from two to ten. However, the number of 
improperly dispensed sheets can be much higher depending on the orifice 
configuration. For example, tests show that a dispensing container with a 

25 common Y-shaped orifice will have an average of about ten roping 

incidents before the container is empty. On average, about ten sheets are 
improperly dispensed per roping incident. The common H-shaped orifice 
arguably performs a little better, since it improperly dispenses, on average, 
about three sheets per roping incident. However, the common H-shaped 

30 orifice has an average of about thirteen roping incidents. 

Clearly, there is a need for an improved dispensing orifice for pre- 
moistened, folded sheets, which orifice prevents roping. 
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Summary of the Invention 

It is the object of the present invention to provide a dispensing 
container for pre-moistened sheets. 

5 

It is another object of the present invention to provide such a 
dispensing container with a dispensing orifice that minimizes improper 
dispensing of pre-moistened sheets. 

1 0 These and other objects of the present invention are achieved by a 

dispensing orifice as described herein. The edge surfaces of the orifice 
define a minimum width, wherein the ratio of the minimum width to the 
thicl<ness of a dispensed sheet is preferably about 2:1 to about 5:1 . Also, 
the surfaces of the orifice define a maximum length, in which the ratio of 

15 the maximum length to the thickness of a dispensed sheet is preferably 
about 8:1 to about 18:1. In a preferred embodiment, at least one of the 
edge surfaces of the orifice is curved. Moreover, at least one of the edge 
surfaces preferably has a plurality of nodules extending a distance into the 
orifice. Preferably, the ratio of the minimum width of the orifice to the 

20 distance that the nodules extend into the orifice is about 2: 1 to about 8:1. 

Brief Description of the Drawings 

Figure 1 is a perspective view of a dispensing container with a 
25 dispensing orifice according to the present invention; 

Figure 2 is a perspective view of the dispensing container of Fig. 1 
with a sheet being dispensed through the orifice; 

30 Figure 3 is a plan view of the orifice of Fig. 1 ; 

Figure 4 is a plan view of a second embodiment of a dispensing 
orifice according to the present invention; 
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Figure 5 is a plan view of a third embodiment of a dispensing orifice 
according to the present invention; and 

Figure 6 is a plan view of a fourth embodiment of a dispensing 
5 orifice according to the present invention. 

Detailed Description of the Invention 

Referring to the drawings and, in particular. Fig. 1, there is provided 
1 0 a dispensing container generally represented by reference numeral 1 . 
Dispensing container 1 generally may have any shape. However, 
dispensing container 1 typically has a box shape as shown, or a tubular 
shape (not shown). In one side or portion of container 1 , there is a 
dispensing orifice 10 adapted to emit a sheet 5 shown in Fig. 2. Sheet 5 is 
1 5 preferably a pre-moistened towelette, wipe, or sheet. 

Each preferred configuration of orifice 1 0 is designed to separate a 
first emitted sheet from the remaining sheets in container 1 as the sheet is 
pulled therethrough. Thus, container 1 emits only one sheet at a time. 

20 

Referring to Fig. 3. there is illustrated an orifice 50 according to the 
present invention. Orifice 50 has a first surface or side 20 that is spaced 
from a second surface or side 30, so that a sheet can pass therebetween. 
The largest distance between first side 20 and second side 30 is the 

25 maximum width of dispensing orifice 50, generally represented as wmax.. 
The smallest distance between first side 20 and second side 30 is the 
minimum width of dispensing orifice 50, generally represented as wmin.. 
The lengths of sides 20, 30 define the maximum length of dispensing orifice 
10, which is generally represented as Imax. Both first side 20 and second 

30 side 30 are curvilinear so as to create an arcuately shaped orifice. 

Moreover, second side 30 may have a semi-circular notch 35. The notch 
35 allows a user to easily feed a sheet through orifice 50. 
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It has been found that only one sheet is dispensed through orifice 50 
at a time. This is apparently due to the ratio of the minimum width wmin. to 
average sheet thickness and the ratio of the maximum length Imax. to 
average sheet thickness. 

5 

Side 20 may have one or more nodules 22 that extend a distance d 
into wmax. Nodules 22 may be in the form of protuberances, tongues, or 
projections. If there are nodules 22, the distance between nodule 22 and 
side 30 defines minimum width wmin. The ratio of wmin. to distance d is 
10 preferably about 2:1 to about 8:1 and. more preferably, about 2:1 to about 
4:1 . Preferably, there are between two and five nodules 22. More 
preferably, there are five nodules 22 on side 20. Optionally, second side 
30 may also have one or more nodules (not shown). 

15 Fig. 4 illustrates a dispensing orifice 100 according to the present 

invention. The dispensing orifice 100 Is basically three, hollow, circular 
areas 60. 70 and 80. Area 70 is positioned between circular areas 60 and 
80. The maximum length Imax. of orifice 100 is the total of the diameters of 
circular areas 60, 70, and 80. As illustrated, circular area 70 is the largest 

20 diameter circular area. However, the circular areas may be any diameter 
so long as areas 60 and 80 arcuately contact area 70, thereby forming two 
opposed pairs of nodules 90 at opposite sides of circular areaJO. The 
distance between each opposed pair of nodules 90 define the minimum 
width wmin. of orifice 100. The minimum width wmin. and maximum length 

25 Imax. are related to the average thickness of the sheet dispensed through 
dispensing orifice 100 such that only one sheet is able to pass through 
orifice 100 at a time. 

Fig 5 illustrates a dispensing orifice 300 according to the present 
30 invention. Dispensing orifice 300 has an oblong, arcuate center portion 
320 and a pair of circular-shaped end portions 330. 340. The center 
portion 320 preferably has a pronounced arc, so that it is almost a semi- 
circle. Sides 321 and 322 define the maximum length Imax. of orifice 300. 
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Each end portion 330. 340 contacts center portion 320 to forni two 
opposed pairs of shoulders 350. The distance the apex or top of the arc of 
shoulder 250 defines a minimum width wmin. of orifice 300. The top sheet 
of a stack or roll of sheets will be emitted by orifice 300. Yet. the next or 
5 following sheet will not fully emit. 

Fig. 6 illustrates dispensing orifice 400 according to the present 
invention. Dispensing orifice 400 has a hollow, oval-shaped center portion 
420 and a pair of outwardly extending oblong portions 410, 430. Portions 

10 410, 420. and 430 are defined by a pair of opposed longitudinal sides 451 . 
452 and a pair of opposed lateral sides 453. 454. The distance between 
sides 451 and 452 defines the minimum width wmin. of orifice 400. The 
distance between sides 453 and 454 defines the maximum length Imax. 
Like dispensing orifice 300, center portion 420 meets each oblong portion 

15 41 0. 430 to form a pair of shoulders 450 at each juncture point or surface, 
thereby defining the minimum width wmin. of orifice 400. The dimensions 
of orifice 400 are such that the inner surfaces of orifice 400, Including 
shoulders 410,430. are designed to contact a first sheet. 

20 According to the present invention, both the minimum width wmin. of 

orifice 10 and the maximum length Imax. of orifice 10 are related to the 
thickness of sheet 5, which is dispensed therethrough. The dimensions of 
the preferred configurations of dispensing orifice 10 confomri to two ratios. 
First, the ratio of wmin. to the average thickness of a sheet to be dispensed 

25 is about 2:1 to about 5:1 and, more preferably, about 2.9:1 to about 3.6:1. 
Second, the ratio of Imax. to sheet thickness is about 8:1 to about 18:1 and, 
more preferably, about 10:1 to about 17:1, Furthennore. in all 
embodiments of the orifice according to the present invention, at least one 
surface or side is curvilinear.[PLEASE CONFIRM] The shape of the orifice 

30 can vary widely as long as either (1) at least one side of orifice 10 is 
curvilinear [PLEASE CONFIRM] and (2) either one or both of the ratios 
described above are maintained. 
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V 



Chart A summarizes the results of dispensing studies in which its 
minimum width wmin. was varied according to sheet thickness. This chart 
shows that the size of the orifice is related to perfonnance, since less 
roping occurred when thinner sheets were emitted from an orifice having a 
5 smaller wmin.. In addition, when roping occun-ed, fewer sheets were 
improperly dispensed when narrower width w dispensed thinner sheets. 
Similar observations were noted when thicker sheets were dispensed 
through a larger wmin., as shown in Chart B. 

Chart A - Roping and Improper Dispensing of Towelettes having a Fabric 
10 Thickness of .012" to .013" 



Dispensing Orifice 
No. 

(Fig. No.) 


Average Number 
of Incidents of 
Roping per 
Container 


Averaae Number 
of Sheets 
Improperly 
Dispensed per 
Container 


Narrowp^t Wirith 

of Orifice in Inches 
^wmin ^ 

y Vwl 1 III \ % f 


1 

(Fig. 3) 


9.5 


22.8 


0.250 


2 

(Fig. 3) 


1.2 


2.4 


0.125 


3 

(Fig. 4) 


12.1 


34.2 


0.250 


4 

(Fig. 4) 


4.3 


6.0 


0.125 


5 

(Fig. 5) 


11.0 


26.2 


0.250 


6 

(Fig. 5) 


3.6 


7.7 


0.125 


7 

(Fig. 6) 


6.6 


25.2 


0.250 


8 

(Fig. 6) 


2.5 


6.0 


0.125 
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Chart B - Roping and Improper Dispensing of Towelettes having a Fabric 
Thickness of .014" to .015" 



Dispensing Orifice 


Average Number 


Average Number 


Narrowest Width 


No. 


of Incidents of 


of Sheets 


of Orifice in Inches 




Roping per 


Improperly 






Container 


Dispensed per 








Container 




1 


0 


0 


0.250 


3 


0 


0 


0.250 


5 


0 


0 


0.250 


7 


0 


0 


0.250 



5 The present invention having been thus described with particular 

reference to the preferred form thereof, it will be obvious that various 
changes and modifications may be made therein without departing from the; 
spirit and scope of the invention as defined in the appended claims. 
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Wherefore We Claim: 

1 . An orifice for dispensing a sheet having an average 
thickness, said orifice having a minimum width, wherein the ratio of said 

5 minimum width of said orifice to said average thickness of said sheet is 
about 2:1 to about 5:1. 

2. The orifice according to claim 1 . wherein said ratio is about 
2.9:1 to about 3.6:1. 

10 

3. An orifice for dispensing a sheet, said orifice having at least 
one pair of opposing sides that define a maximum width for said orifice, 
wherein at least one of said pair of opposing sides has one or more 
nodules that extend a distance into said maximum width and thereby define 

15 a minimum width for said orifice, whereby the ratio of said minimum width 
to said distance is about 2:1 to about 8:1. 

4. The orifice according to claim 3, wherein the ratio of said 
minimum width to said distance is about 2:1 to about 4:1 . 

20 

5. The orifice according to claim 3, wherein said orifice has 2 to 
5 nodules extending into said maximum width. 

6. The orifice according to claim 5. wherein said orifice has 5 
25 nodules extending into said maximum width. 

7. An orifice for dispensing a sheet having an average 
thickness, said orifice having a maximum length, wherein the ratio of said 
maximum length of said orifice to said average thickness of said sheet is 

30 about 8:1 to about 18:1. 



8. The orifice according to claim 7, wherein said ratio is about 
10:1 to about 17:1. 
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9, A container for dispensing a plurality of pre-moistened sheets, 
each sheet having an average thickness, wherein said container has an 
orifice through which each pre-moistened sheet Is emitted, said orifice 
having a plurality of edge surfaces that define a maximum width and a 

5 maximum length for said orifice, said orifice having one or more nodules 
extending a distance into said maximum width from at least one of said 
edge surfaces, said nodules defining a minimum width for said orifice, 
whereby the ratio of said minimum width to said average thickness of each 
sheet is about 2:1 to about 5:1, and whereby the ratio or said maximum 
1 0 length to said average thickness is about 8:1 to about 1 8:1 . 

10. The container according to claim 9, wherein the ratio of said 
minimum width to said average thickness is about 2.9:1 to about 3.6:1. 

15 11. The container according to claim 9, wherein the ratio of said 

maximum length to said average thickness is about 10:1 to about 17:1. 

12. The container according to claim 9, wherein the ratio of said 
minimum width to said distance that said nodules extend into said 

20 maximum width is about 2:1 to about 8:1. 

13. The container according to claim 12, wherein the ratio of said 
minimum width to said distance is about 2:1 to about 4:1 . 

25 14. The container according to claim 9, wherein said orifice has 

two to five nodules. 

15. The container according to claim 9, wherein said orifice has 
five nodules. 

30 

16. The container of claim 9, wherein said orifice is curvilinear. 

17. The container of claim 16. wherein said orifice is arcuately 
shaped. 

10 
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1 8. The container of claim 16. wherein said orifice has a plurality 
of substantially circular-shaped regions. 

5 19. The container of claim 16, wherein said orifice has a 

substantially circular-shaped center region and a plurality of substantially 
oblong end regions. 
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